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Dear Profassor +eder'cerg, 

1 recelvad your letter and thank you very much for tha informations concerning the 
%plica plating. I have sent you the paper Scht'fler and tiintmr issued j.n DOkladi xkad. 
lbuk Sb,Sh (&ports of academy of $&ences U&S) 1959, , 830 which 1 nope YOU = ce iwd 
meant ims. I I’3gmt not to be abl3 to send you our pap&?rrs from the J. of Bacterial., 

;, ;. LL , Mlgust, 1959 and February 1960 c's 1 have not obtained reprints. As tne article in Lieports 
of head. of sciences Utiti appeared in fiussian, I am sending you t short &nglish summtiry. 

., It W&S found that there exists an optimum of lactose concentmtion for thPi mutation 
+ + 

callob!ose +lsctose . tior!S. stanley, b.he.dslberg, I and S.glostrup the opt imum is 
i bpttieen 2,5'and 5+, and for S.mfnnesota 1,25$. It seem% thet tnn cbncentratjon influsncc, 

is not based on F more rf:pld fOrmentatl0n of lactose by the &Act+ varl.ants but on their 
* .. spparanca in a greP ter qroportlon. Nalogous results were obtained as well by the inocu- 

letion ofthq OrigInal strajn Sj:glostrup in L(osOr's peptone medium with ver4,Ous concen- 
traticns of lactose. 

Further investigations showed that In presence of greet concentrations of lacfiose, 

tne cellobiose positive variants possess a weak beta-galactosidaslc activity which com- 
plicates the gsmtical interpretation of the results. 

1 should liti to commnicete to you some data concsrning your. stmin d;.coll ic. 12, 
substm Ins E’- vi677 snd iifr (4 which Prof. ki. Cluck lvceived from Lr. hayes (J. of 
gen. tiicrobiol., 1957, l6, 97). 

Yhe fraQuenc8 and time of mutative fermentation of lactose by the &77 strsin in 
fluid medl.um Is iniluencod b> th3 concentrbtion of lsctoss and of tne culture medium 
composition. In peptone water (bk.ktO Peptone bifco i.% + bromothyrnol blue l/5000) the 
optimel concentrEtiOn of lactose is 4-f+; ths ttie of fermantat!on is reduced in avrlrage 
with 2-3 days in comparlsdn with tha U,5i0 lactose concentmtion. In noser's &line solu- 

tion + 3,15u Yeast Extract I)ifco the optimcl concentration of ltctose Is of 1,5 - 210. 
In pressnca of Optimpjl concantratior. of lectosc3 in pcptona weter there am m tirk?d di.f- 

f3ranCa.s in tiis farmantat?on of the djff'erent tubas (J-$ldays), wnilst In Aoser's 



, 

?‘hrz observed phenomene may be partially explained by a) the enhfincing of th? fsrmantc-tlon . . * . 
of ltictoss by the.;Lac + mutants In presence of increased concentrations of lactoa~, b) 

+ 
*the appearance of a greet number of Lac mutants which are slowly feLmentlng lactose 

(In which the 'fermcotcttion is parti.a:ly inhibited by aminoacide and peptones), and a 
smeller number of mutants which farmr3nt lactose more actively (like the kifr strFin). 
Fermentetlon in Koser's medium + O,l$ yeast extrect is meinly dua to the first typEt of 
mutants end the farmentr!tlon in pepton. p we&r to the- second type. The simultaneous ap- 
pearencs of both types mekes this interpretation,not to be absolute. 

'The mutetive fermentation of sc:l$.cin, erbutin,N& manltol and d-arabinoee is acoela 
1erEted in poptone water in compdrison wfth Loser's mediurr’+ O,U yeast extract. 

H pronouncod fnflusncs of the culture medium &as also observed in the appeararke 
of the La c +papillee. In Xo8er's solution + 2% bgar, Y& lactose and 0,2$ yeast extract . 

+ 
the UC peplllae appar efter 5-6 debs,in presence of O,F$ yeast extract efter 3-4 
deys, with Y& yeast extzct in 2-3 days (the culture is completely covered by -@pill&e, 

* of which the majority are slow permenters) j in presence of & yeast extract thg nunber of 
~phpillae.decrWsos and ai)para sftsr 4-5 dey@, the active fermenting mutents era in 
greater proportion. In yh yeast sxtrect the tiqparrance of pclpillae is practically inhi- 

,> bited aa in nutritive agar + lactose. lf then yeast extract is substituted with bacto 
Peptone Difco the number of papillae is very reduced in presence of 0,2 and U,y&, end 
a blggr number wag optbinad tith 2$ (4-5 days). &thou& the population in the kcto 
bptonB 2% Is of 55-6& of that of,the yabst extract l$'the number,of papillae is only 
of 5~ compared to that of the yeast extract. AS the concentretion of 5;40 peptone, the 
complete InhibItion of pbpillae la obaarved, rmltn &cto Gasitona Difco ~'3 obtained si- 
milar results. high conc!+ntratlons of &oteo+se Peptone Uifco (55%) weakly inhibit the 
eppeeranc9 of pepillae. &I k&II3 agar tha peplllae appErs.hfter 3-5 days, with 8 simi$br 

frequents a8 in O,TPJ yeast extrect; The addition of troonins, leucine and aneurine t'o 

bacto hptona Uifco slightly activated the appearance of i&c+ ptjpillse. 
&I the mutative fermentetfon of salicin, arbutln, manitol and maltose I& concsntrb- 

.t!_on of 2% yeast extT3c.t inhibits less the formation of pbpillae than in case of lactose; 

.,the letter ten also eppsar in nutritive ager with the respctive sugar but in FS much 1s~ 
s&r proportI.on. The concentrftion of 5~ yeast,extyect, completely inhibits the ~pp#~~nce 
of JSp111ae. dimI.lar obssrvetions war@ noticed on cellobiose fermentation by S.glostrup, 
where the unfavourable influence of Balcto PeQtone and nutritivr agar is less pz’onounced. 

it seems to me thtt the diract relation between the number of mutants End the num- 
ber of peplll~ 9s only valid in definite culture medium conditions, the appearance of 
pbpillae depnding of the microeocologlc~l conditions of the respective medium. Ike f%ct* 
is cheracteristic that in presence of 33; yeast extract a lesser number of kc+ ppillae 
is obtained on isoleted colonies then on the corresponding surfece and.populbtfon of 

the contfnOu~,gWwth Culture (condition in which the mentionned expriments were ckrried 

out). . \ ,. .l’/. 



-2- 

Contr~Xy to certein other B.coli strt!ins, the mutstive farmsntbtion of salicin 
end trbutin se&m to ba identical. Tns .I!- strain shows 8 greater mutation rate of 
arbutin End sslicin thah the iifr strt?in. In pmsence of i),2-lp yeast extract the 
a- b stI';:;n yields man> small ~Spfllds , whilst the Rfr strain yields feGv big paplllas. 

In ‘the Fv Strhjn seems 'to exist a very weak primar farmantdtion, difficult to asth- 
blish on acccunt of ths frac;usnt Epparition of the mutants. 'this primtir fermrBntat?on 
Is bccentuzlted in some recombine-Lions tiith the Hfr stSin. Th6 dtjte obtoinaci up to 
now, concerning the recomb'ination bettivsen ,the dfr and P- strains, shovd t&t th% 
recombinentS tic+ presentid different intermediary forms of the mutation arbutin 

+ 

and salicin+ , whilst the iiyl+ I'ecombinEnts resemble' in tne mt joritb of cases to tnn 
hfr strain. 

iire have obtained in i%ser's medium + 21; a&r, ti,2 - i),& yeast extract and ' 
1% maltose papillati &al+ which yield secondary mucoid gisnt colon-tas with a dia- 
meter up to LO Imm end 3-4 mm ne ight. The 6ppehranCe of these giant colonf.8s is IW- 

thcr irregukr, appearing on 2-3 plates out of lrj after incubatfon of 5 days at 37' 
and for 4 to 12 days at room temperature (15-19'). Tne phenotypical formation of 
mucus @round all th@. I&l+ ~pillae appr?ars by incubat3on only at room tempereture 
on k.J,y$ and esp1ciaU.y i>,2$~ yeast extract. 'The! frequency of secondary giant mucold 
coloniss stems to d!pend of the yeast extract sample. If the number of plates was 
au#jf iciantly gr.9E't, we obtained in all cases giant mucoid colonies. ~1'6 have not ob- 

Wined such colonias on iSUB F:gar and Loser medium with 1 and 2~Eacto &ptone or 
Qoteose Feptone. 

Besides maltos? fsrmsntetion the mucoid forms keep thj, ch&~cteristics of the 
&rein it677 .(T, L-, ~1, ~6, r;yi-, Uanitol-) 'Ihe mutation rate versus sblicin and 
arbutin ressmbles that of the tifr (H) strain. 'Ilhe muc;id foLq is P- 6nd lesser, 
mobl.ls in fluidmdium as the original strt!in. 'The mucoid mutants do not yield 
mucus in fluid medium as on yeast extract in absence of sugsrs, but,forms mucus on 
nutritive rgar. 'khf-5 mucus production is partially inhibited by glucosr? tind is very 
E ctivel in presence of l-arabinose and trehalose. Thh> mucus is mop5 abundant tct 
roo:n tempr@ture but appears hlso at 37’. Theafi crrbrficters diiferenciate thesa mnw 
tents from those obtainad by rCbT (J.Pitlctariol., 1959, J'J, 452) unda1' the influence 
of th8 @nti,-serum. Through pE1sseg#s on nutritive "g&r L.nd l)orset medium, the mucoid 
charsccer Is stabla. 'Tim mutants csn easily return to normal form in pres~nccl of 
salicin or arbutin, ~&il-60-$~ of pslpillas salicin 

+ + 
and arbutln being devoid of mucus. 

4 racomblnation of the mucoid mu&nt with the Hfr strain on minimal ;n9d%um 
with maltose appaar 5-10% mucoid colonies as much in the l&c+ recombinants as in 

+ 
and tiF!nitol 

+ the Ayl rtlcombinsnts. In the majority of recombin?nts the mucoid 
chhrZ:ctsr Is mars l&b?le. according to me, the formation of mucus snems to be deter- 
mined by a c3,toplssmatfc factor related to the mutation &A+, but this hypothesis 
still d,grnr.nds En exprlmental verification. 



i&s L know many of Your works C,oncrtrning thc3 ri 12 strhin (GF‘netics, J. of 

i k@ctarloi., 1957, &ports of th9 ‘NationEl iichdamy of befence, etc.) onl,- from . 
reviews, 1 would b~ highly interested in wtl:!t mebsurn some of the phenoxen& obmr- 
v?d by us, ?orrc? spond wjth jour observations. 

tin ecc&nt of some other preocupf5tions, our inVeStig8tionS concerning the 

li 12 streln cE:n be 3,nt&rupted, nevsrtheleas, In @se of some supplementary dsth 

would interc;lst you, I stEnd always Tt jour disposal. 

ibith my best ragerds, 

. ‘ 


